The maxilla rarely undergoes necrosis due to its rich vascularity. Maxillary necrosis can occur due to bacterial infections such as osteomyelitis, viral infections such as herpes zoster or fungal infections such as mucormycosis, aspergillosis other causes other than infections such as trauma, radiation, use of long-term corticosteroids, disorders of lipid metabolism such as Gaucher disease, etc., Mucormycosis is an opportunistic fulminant fungal infection, which mainly infects immunocompromised patients. Most individuals are exposed to these fungi on a daily basis, but people with weakened immune systems are more susceptible to infection. The infection begins in the nose and para nasal sinuses due to inhalation of fungal spores.\[[@ref1][@ref2]\] The infection can spread to orbital and intracranial structures either by direct invasion or through the blood vessels.\[[@ref3][@ref4]\] The fungus invades the arteries leading to thrombosis that subsequently causes necrosis of hard and soft tissues. We report a case of maxillary necrosis due to mucormycosis in an uncontrolled diabetic patient. Early diagnosis and prompt treatment can reduce the mortality and morbidity of this lethal fungal infection.

Case Report {#sec1-1}
===========

A 65-year-old male patient came to our hospital with the complaint of pain and difficulty in taking food of 6 months duration. Patient was apparently normal 1 year before this, he developed pain and swelling in the upper jaw region which gradually increased in size to present size. Pain was continuous and radiating to the temporal region had aggravated with movement of the head, patient was febrile. He gave a history having undergone extraction of mobile maxillary teeth 6 months before. He reported to our clinic with present symptoms. Apparently following the extraction, the socket never healed completely.

Patient was a known diabetic on irregular treatment with oral hypoglycemics for the last 10 years. On general examination, middle aged man conscious and co-operative, febrile, no signs of anemia and jaundice. Intraoral oral examination showed \[[Figure 1](#F1){ref-type="fig"}\] exposure of black bare bone with the loss of mucoperiosteum over the entire maxillary alveolar process of palate up to the soft palate region with palatal fistula in the soft palate region.

![Intra-oral photograph](JPBS-5-163-g001){#F1}

On radiological examination \[[Figure 2](#F2){ref-type="fig"}\], computed tomography scan revealed erosion of the anterolateral wall of right maxillary antrum with thickening of the sinus lining with moth eaten appearance of the maxillary bone seen.
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Discussion {#sec1-2}
==========

Opportunistic fungal infections such as mucormycosis usually occur in immunocompromised patients, but can infect healthy individuals as well.\[[@ref2]\] The predisposing factors for mucormycosis are uncontrolled diabetes (particularly in patients with ketoacidosis), malignancies such as lymphomas and leukemia\'s, renal failure, organ transplant, long-term corticosteroid and immunosuppressive therapy, cirrhosis, burns, protein energy malnutrition and acquired immune deficiency syndrome. Our patient had uncontrolled diabetes, which is a well-known predisposing factor for mucormycosis.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8]\]

Mucormycosis (Zygomycosis, phycomycosis) is an acute opportunistic infection caused by a saprophytic fungus that belongs to the class of phycomycetes. Although several genera are associated with this disease, the most common forms are Rhizopus, Rhizomucor and Absida. Rhizopus is the predominant pathogen accounting for 90% of the cases of rhinocerebralmucormycosis. This microbe may be cultured from the oral cavity, nasal passages, throat and stool of healthy patients without clinical signs of infection.

Uncontrolled diabetes mellitus can alter the normal immunologic response of patients to infections. Such patients have decreased granulocyte phagocytic ability with altered polymorphonuclear leukocyte response.

This fungal infection usually originates from the para nasal sinuses. The fungus invades the blood vessels and subsequently spreads through them. Once fungal hyphae enter into the blood stream they can disseminate to other organs such as cerebrum or lungs, which can be fatal for patient. Mucor hyphae form thrombi within the blood vessels that reduce vascularity to the tissues and cause necrosis. Peripheral vascular disease (due to microangiopathy and atherosclerosis) in diabetic patients also causes local tissue ischemia and increased susceptibility to infections.\[[@ref5]\] Therefore, thrombosis of the internal maxillary artery or descending palatine artery caused by mucormycotic infection\[[@ref4]\] as well as chronic diabetes in this patient had resulted in necrosis of the maxilla.

Usually mucormycosis occurs as a pulmonary, gastrointestinal, disseminated or rhinocerebral infection. In our patient, infection was only localized to the maxilla and it underwent necrosis without any other symptoms. Disseminated involvement of mucormycosis is observed in diabetics with ketoacidosis, which favors rapid proliferation of fungus and its invasion into orbit and cerebrum.\[[@ref6]\] Mucormycosis is aggressive and potentially fatal in diabetic patients because of impaired host defense mechanism and increased availability of micronutrients such as iron.\[[@ref5]\] The general health of this patient was good and he did not develop ketoacidosis hence the infection did not disseminate to other organs. Therefore, in this case the patient had a localized rhino-maxillary form of the disease which is a subdivision of well-documented rhinocerebral mucormycosis.\[[@ref7][@ref8]\] However, the infection may spread to involve the cranium, orbit and other organs if left untreated, which can prove fatal.

In the early stages of the disease, patients exhibit facial cellulits, paresthesia over the face, nasal discharge, necrotic turbinates, fever, headache and lethargy.\[[@ref5]\] However, in contrast to other reports many of these symptoms were not present in this patient.

Among the clinical differential diagnosis we can consider squamous cell carcinoma of maxillary sinus. Such cases present as chronic ulcers with raised margins causing exposure of underlying bone. A malignant salivary gland tumor arising from the accessory glands of the palate can also be considered in the differential diagnosis. Other features seen in cases of antral carcinoma are local pain, swelling, epistaxis, nasal discharge, epiphora, diplopia or numbness. In this patient there were no symptoms suggestive of any malignancy and histopathological picture ruled out carcinoma.

There is a close histopathological resemblance between mucormycosis and aspergillosis. Microscopically, aspergillosis has septate branching hyphae, which can be distinguished from mucormycotic hyphae by a smaller width and prominent acute angulations of branching hyphae.\[[@ref5]\] Moreover, the fungal organism produces conidiophores, which were absent in this case. A definitive diagnosis of mucormycosis can be made by tissue biopsy that identifies the characteristic hyphae, by positive culture or both. Initial culture of diseased tissue may be negative and histopathologic examination is essential for early diagnosis. In this case, the fungus was identified and confirmed with periodic acid schiff stain. The tissue involved in this section showed variable amount of necrosis. The organism appears non-septate hyphae with branching at obtuse angle showing in [Figure 3](#F3){ref-type="fig"}.
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Mucormycosis was long regarded as a fatal infection with poor prognosis. However, with early medical and surgical management survival rates are now thought to exceed 80%.\[[@ref6]\] This patient survived because of an early diagnosis and prompt treatment.

In conclusion, an immunocompromised or immunosuppressed patient having bone necrosis following tooth extraction should alert a clinician of possible mucormycotic infection.
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